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(54) FLAT BATTERY AND ELECTRONIC DEVICE 

(57) A plate-shaped battery comprises: a battery 
core which has a laminated structure of a sheet-shaped 
positive electrode and a sheet-shaped negative elec- 
trode laminated through a separator, and which has a 
positive and a negative terminal which are connected 
electrically to both the electrodes, respectively; and a 



laminated film which laminates a polymer resin and a 
metallic foil and which seals both the terminals, and 
covers the battery core, wherein the metallic foil is con- 
nected electrically with a positive or negative pole of the 
electrodes. 



FIG.4 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a plate- 5 
shaped battery and an electronic apparatus. In particu- 
lar, the invention relates to a method of sealing an elec- 
trode lead line of a battery and applying a covering 
laminate film to a plate-shaped battery. 

10 

BACKGROUND ART 

[0002] Fig. 1 is a perspective view of the outer 
appearance of a conventional thin plate-shaped battery 
which is charged with and discharges battery energy, is 
Typical examples include for instance a nickel-cadmium 
battery, a nickel-hydrogen battery, a lithium ion battery 
or the like. Fig. 2 is a cross sectional view along the line 
A-A' of the plate-shaped battery in Fig. 1 . Fig. 3 is a 
cross sectional schematic view of a battery core. 20 
[0003] In the figures, reference numeral 81 denotes 
a thin plate-shaped battery which is a battery formed in 
a thin shape such as a nickel-cadmium battery, a nickel- 
hydrogen battery, a lithium ion battery or the like; refer- 
ence numerals 2, 3 respectively denote positive and 25 
negative electrode lead lines which are the input and 
output terminals of the plate-shaped battery 1; 2a, 3a 
denote positive and negative electrode terminals of an 
internal battery, respectively; 2aa, 3bb denote the 
sheet-shaped positive and negative electrodes of the 30 
internal battery, respectively; and 82 denotes a separa- 
tor interposed between the sheet-shaped positive elec- 
trode 2aa and negative electrode 3bb. 
[0004] Reference numerals 5, 9 each denote a 
metallic foil comprised by a metallic material such as 35 
aluminum which covers the internal battery; 4, 6,8,10 
each denote a polymer resin such as polyethylene, 
polypropylene, polyethylene terephthalate, which is 
adapted to increase the weak mechanical strength of 
the metallic foil and which covers the metallic foil in 40 
order to prevent direct damage to the metallic foil 5 from 
the exterior. 1 1 comprises an external sheet which is a 
single sheet which is applied to the resins 4, 6 on the top 
and bottom of the metallic foil 5 and which covers the 
battery interior of the plate-shaped battery 1; 12 is an 45 
external sheet which comprises a single sheet which is 
applied to the resins 8, 10 on the top and bottom of the 
metallic foil 9 and which covers the battery interior of the 
plate-shaped battery 1 in the same way. Depending on 
a method of manufacture, the external sheets 11, 12 so 
can be formed in a single folded sheet; 7 denotes an 
adhesive material comprised of an insulating material , 
such as resin which sandwiches the positive and nega- 
tive electrode lead lines 2, 3, with the external sheet 1 1 
and the external sheet 12 and which fixes the positive 55 
and negative electrode lead lines by sealing the termi- 
nal with heat fusion or welding. 
[0005] As shown in Fig, 2, the sheet-shaped posi- 
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tive and negative electrodes 2aa, 3bb in the battery inte- 
rior of the plate-shaped battery 81 are electrically 
connected respectively with the positive and negative 
terminals 2, 3. The sheet-shaped positive and negative 
electrodes 2aa, 3bb in the battery interior of the plate- 
shaped battery 81 are electrically connected respec- 
tively with the positive and negative terminals 2a, 3a 
and form the input and output terminals of the battery. 
The peripheries of these battery lead lines 2, 3 are cov- 
ered by external sheets 11, 12 and sealed by heat 
fusion or welding using a separate resin from that form- 
ing the exterior sheet. The battery lead lines 2, 3 are 
comprised of a thin straight plate. 
[0006] As shown in Fig. 3, the battery interior 81a 
laminates the sheet-shaped positive and negative elec- 
trodes 2aa, 3bb with a separator 82. The laminated 
structure is filled with an electrolytic solution and the 
battery interior is completely sealed with a covering film. 
[0007] The operation of the conventional battery 81 
is described below. 

[0008] The positive and negative electrodes lead 
lines 2, 3 of the plate-shaped battery 1 mounted in an 
electronic apparatus are connected to an electronic 
apparatus which mounts electrical circuits comprised 
from various types of electrical components on a printed 
board. Thus a potential difference is generated with the 
electrical components and a current flows through both 
the electrode lead lines 2, 3, 
[0009] In such a way, the conventional plate-shaped 
battery 81 which uses polymer resins 4, 6, 8, 10 such as 
polyethylene, polypropylene, polyethylene terephthalate 
or the like, is covered in external sheets 11, 12 com- 
prised of aluminum foil, for example. The foil comprises 
three layers interposing metallic foils 5, 9 comprised of 
aluminum which has few pinholes and high flexibility. 
However, although the terminals of the electrode lead 
lines 2, 3 are sealed with the external sheets 1 1 , 12, the 
peripheries of the electrode lead lines 2, 3 are sealed by 
welding using an adhesive material separate from the 
polymer resins 4, 6, 8, 10 which comprise the laminate 
film. 

[0010] Since the conventional plate-shaped battery 
81 is structured as discussed above, the metallic foils 5, 
9 which are formed from a targe surface area aluminum 
sheet in the aluminum laminated film which covers the 
plate-shaped battery 81 are not connected with the 
electrode of the plate-shaped battery 81 and thus have 
a floating electric potential. Since the electric potential 
fluctuates, the problem has arisen that the electrical cir- 
cuit, which supplies the electrical energy of the battery, 
and the interior battery 81a, which forms the battery 
core stored in the laminate film, are not used as an elec- 
trical shield (magnetic shield, electrostatic shield). 
[0011] The further problem has arisen that in spite 
of the fact that the polymers 4, 6, 8, 1 0 such as polyeth- 
ylene, polypropylene, or polyethylene terephthalate has 
a dielectric constant, the external sheets 11,12 com- 
prised by an aluminum laminated film or the like which 
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contains the polymers 4, 6, 8, 1 0 are not used as a sin- 
gle electric component such as a condenser or an 
antenna. 

[0012] The conventional plate-shaped battery 81 
has a sealed structure complicated by the fact that a s 
separate sealing resin 7 to the laminated film must be 
provided. Since an adhesive material 7 solely employed 
as a sealing resin for the sealed section is used, sealing 
is difficult. 

[001 3] Since the electrode lead lines 2, 3 each com- w 
prise a thin straight plate, the adhesion of the electrode 
lead lines 2, 3 and the external sheets 11, 12 compris- 
ing the laminated film is weak and the problem has 
arisen that forward and backwards motion in the direc- 
tion of eiectrode lead line detachment is facilitated. is 
[0014] The present invention is proposed to solve 
the above problems and has the object of providing a 
plate-shaped battery using a metallic foil such as alumi- 
num in the laminated film as an electrical shield and 
antenna. A laminated film containing resin having a die- 20 
lectric constant is used as an electrical component such 
as a condenser. 

[0015] A further object of the present invention is to 
increase the mechanical strength of the external termi- 
nal and to electrically connect the external terminal at 25 
the same time as well as fixing the plate-shaped battery 
to an electronic apparatus in order to determine the 
capacity of the condenser. 

[0016] The present invention has a simplified struc- 
ture and a plate-shaped battery is proposed with 30 
improved adhesion in which the lead lines do not move 
forwards and backwards in a detaching direction. 

DISCLOSURE OF THE INVENTION 

35 

[0017] The plate-shaped battery of the present 
invention is provided with a laminated film of laminated 
polymer resin and metallic foil which seals the positive 
and negative electrode terminals as well as covering the 
electrical core. The metallic foil is electrically connected 40 
with the positive and negative poles of the battery core. 
[0018] The laminated film has conventionally not 
been used as an electrical component. However, with 
such a structure, it is possible to use the film as an elec- 
trical component having the same potential as the refer- 45 
ence potential of the battery. 

[0019] The plate-shaped battery of the present 
invention disposes a first aperture and a second aper- 
ture which respectively expose both terminals in a ter- 
minal section in which the positive and negative so 
terminals are sealed by a laminated film. Either one of 
the first and second apertures is electrically connected 
with a metallic foil. 

[0020] In such a way, an electrical circuit in an elec- 
tronic apparatus such as a radio which stores a plate- 55 
shaped battery can be operated in a stable manner and 
the potential of the metallic foil in the laminated film is 
set to the same reference potential as that of the bat- 



tery. 

[0021] The plate-shaped battery of the present 
invention allows the extensions of the positive and the 
negative electrodes or other electrodes in order to pro- 
vide a fixed potential in the metallic foil in the laminated 
film. 

[0022] In this way, since the metal in the laminated 
film is extended outside the battery housing from a part 
of the laminated film and not from the battery core, the 
potential can be easily fixed. 

[0023] The plate-shaped battery of the present 
invention provides a hole in a section of the battery 
housing. An electrode can be led through the open hole. 
[0024] In such a way, it is possible to improve the 
mechanical strength of the laminate seal proximate to 
the terminal section. 

[0025] According to the plate-shaped battery of the 
present invention, in the metallic foil inside the lami- 
nated film, either the positive terminal or the negative 
terminal and the positive or the negative pole outside 
the battery housing are positioned with respect to the 
lead line of the metallic foil in the same section or in dif- 
ferent sections when observed from the top. 
[0026] In such a way, since the metallic foil in the 
laminated film is connected with the terminal outside the 
housing, it is possible to perform a connection by adhe- 
sion, press fitting or welding in a stable manner and to 
thus improve adhesive strength. 
[0027] The plate-shaped battery of the present 
invention comprises an electrical shield, magnetic 
shield or electrostatic shield which shields an electrical 
circuit, which supplies the electrical energy of the bat- 
tery, and the battery core incorporated in the laminated 
film. The shield is comprised of electrically connecting 
the metallic foil in the laminated film to the negative and 
positive poles. 

[0028] In such a way, since the metallic foil in the 
laminated film has the same equipotential as the elec- 
trode, the battery core and interior of the laminated film, 
and the electrical circuit which supplies the electrical 
energy of the battery may be electrically shielded (mag- 
netically shielded, electrostatically shielded). 
[0029] The plate-shaped battery of the present 
invention leads a metallic terminal, which is electrically 
connected with the metallic foil in the laminated film, 
from a section of the battery housing which is separate 
to the positive and negative electrodes. 
[0030] In such a way, it is possible to use the metal- 
lic foil in the laminated film as a single electrical compo- 
nent which comprises a section of an electrical circuit 
having a separate reference potential to the battery. 
[0031] The plate-shaped battery of the present 
invention disposes an island created by a metallic foil 
comprising a laminated film in proximity to the terminal 
sealing the positive and the negative terminals. 
[0032] In such a way, wiring resistance can be min- 
imized and it is possible to make use of a conventionally 
wasteful space at the sealing section of the electrode 
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terminal of the battery. 

[0033] The plate-shaped battery of the present 
invention forms an electrical circuit by mounting one or 
more than one electrical component on the island of the 
terminal section. 

[0034] By such a way, an electrical circuit may be 
formed which mounts condensers, resistors, PTCs or 
the like by effectively using a conventionally wasteful 
space at the sealing section of the electrode terminal of 
the battery. 

[0035] The plate-shaped battery of the present 
invention connects a section of the electrical circuit with 
the metallic foil in the laminated film, the positive or the 
negative pole. 

[0036] In such a way, an electrical circuit such as a 
protection network for the battery can be formed by 
effectively using a conventionally wasteful space at the 
sealing section of the electrode terminal of the battery. 
[0037] The plate-shaped battery of the present 
invention disposes a printed board mounting an electri- 
cal circuit between a negative or positive terminal and a 
metallic terminal which is connected electrically with the 
metal foil in the laminated film and fixes the board onto 
the terminal sealing laminate. 
[0038] In such a way, the reliability of the printed 
board with respect to vibrations or the like may be 
improved by fixing the printed board with an adhesive or 
the like to the battery. 

[0039] The electronic apparatus of the present 
invention is provided with a plate-shaped battery lami- 
nating a polymer resin and a metallic foil and covering a 
battery core. The plate-shaped battery has a laminated 
film which seals the positive and negative terminals and 
which electrically connects the metallic foil with the pos- 
itive or negative pole of the electrodes. The apparatus 
also comprises an electrical circuit which mounts one or 
more than one electrical component on an island cre- 
ated by the metallic foil formed in proximity to the termi- 
nal sealing the positive and negative electrode 
terminals. The plate-shaped battery and the electrical 
circuit are contained by the main housing and the back 
housing. By such an arrangement, the plate-shaped 
battery is fixed with a plate which is comprised by a 
material composed of at least one of glass, metal or 
resin. The plate fixes the plate-shaped battery by main- 
taining a fixed distance with the metallic foil and fixing a 
condenser capacity. This is achieved by disposition 
between the metallic foil and the housing mounting a 
battery core or a plate-shaped battery or a plate fixing 
the plate-shaped battery or a combination of the two. 
[0040] In such a way, a fixed distance is maintained 
between a metallic foil in a laminated section and a 
plate which fixes a plate-shaped battery or between a 
board on which a battery core or a plate-shaped battery 
are fixed or a combination of the above. Thus the capac- 
itor capacity with the battery core is fixed and it is possi- 
ble to use the condenser capacity as a section of the 
circuit. 



[0041] An electronic apparatus of the present inven- 
tion fixes the above structure by pressing the plate- 
shaped battery with a back of the main housing. 
[0042] In such a way it is possible to fix the con- 
5 denser capacity as discussed above in a simple manner 
and to apply this to a section of the electrical circuit. 
[0043] An electronic apparatus of the present inven- 
tion comprises an antenna of an radio device created by 
a condenser capacity between the reference potential 
10 of the radio device supplied by the plate-shaped battery 
and the metallic foil in the laminated film, and a section 
or the entirely of the metallic foil. 
[0044] In such a way, it is possible to use the metal- 
lic foil in the laminated film as an antenna and to form a 
15 matching circuit by using the condenser capacity 
between the metallic foil and the earth as a matching 
condenser in the matching circuit in the electrical circuit. 
[0045] An electronic apparatus of the present inven- 
tion fixes the plate-shaped battery to a fixed position in 
20 order to maintain a fixed distance between the metallic 
foil in the laminated film and the earthing or power 
source line on the printed board. 
[0046] In such a way, it is possible to maintain the 
capacitor capacity as discussed above at a normally 
25 fixed value in spite of the battery expanding or contract- 
ing in response to being charged or discharging electri- 
cal power. 

[0047] An electronic apparatus of the present inven- 
tion mounts a first connector on an extended tip section, 
30 a tip of an electrical wiring which is connected to the cell 
electrode or a section of the electrical wiring. The 
extended tip section extends a cell electrode comprising 
the positive and negative electrode terminals of the 
plate-shaped battery mounted on the back housing. A 
35 connecting device containing a second connector is 
mounted on an electrical signal line containing the 
power source circuit of the electrical circuit in the main 
housing. A circuit electrically connected with the first 
connector is adhered and connected to the back hous- 
40 ing. 

[0048] In such a way, it is possible to secure an 
electrical connection of an electrical circuit of an elec- 
tronic apparatus main body such as a mobile telephone 
and a battery having a mechanically weak electrode. 
45 [0049] The electronic apparatus of the present 
invention fixes a plate-shaped battery by sandwiching a 
battery housing, which is a section of the back housing, 
and the cell electrode of the plate-shaped battery with a 
fixing means such as a biasing spring or a fixing clip 
so onto the printed board or the housing of another elec- 
tronic apparatus. 

[0050] In such a way, it is possible to fix and accu- 
rately determine the position of an electrode or a battery 
by application of a fixing means such as a fixing clip or 
55 a biasing spring. Furthermore, it is possible to suppress 
a contact resistance between the electrode and the wir- 
ing to an extremely low level. 

[0051] The plate-shaped battery of the present 
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invention forms a terminal, sealing the positive and neg- 
ative electrode terminals by thermal fusion of the afore- 
mentioned polymer resin on the side of a battery ceil 
without the use of a different resin from the polymer 
resin. The resin acts as an adhesive with the laminated 5 
film when the battery core is covered with the laminated 
film which has a laminated structure sandwiching a 
metallic foil with the polymer resin. 
[0052] In such a way, it is possible to seal the lami- 
nated film with a simple structure. to 
[0053] The plate-shaped battery of the present 
invention adapts the terminal sealed with a laminate film 
of the positive and negative electrode lead lines which 
are respectively electrically connected to the positive 
and negative terminals. The invention is characterized 15 
in that a hole is opened in the positive or negative elec- 
trode lead lines, a flat net structure or a roughened 
structure is formed on the surface of the positive or neg- 
ative electrode lead lines, or the positive or negative 
electrode lead lines are formed in a branched or zigzag 20 
pattern. 

[0054] In such a way, the adhesive qualities of the 
laminated film and the positive and negative electrode 
lead lines are improved and it is possible to reduce hor- 
izontal slip and improve strength with respect to detach- 25 
ment of the lead line. 

[0055] The laminated film in the plate-shaped bat- 
tery of the present invention comprises a laminated 
structure of a metallic foil formed from stainless steel 
and a polymer resin with the polymer resin being dis- 30 
posed on the side of the battery cell, 
[0056] In such a way, since it is possible to extend a 
metallic foil made from the stainless steel thinly with few 
pinholes and with high mechanical strength, it is possi- 
ble to prevent damage from the exterior from reaching 35 
the battery core in comparison with the use of a metallic 
foil made from aluminum. Furthermore such a film is 
resistant to corrosion and may be extended thinly, it is 
possible to reduce the weight of the battery. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0057] 

Fig. 1 is a perspective view of a conventional thin 45 
plate-shaped battery. 

Fig. 2 is a cross sectional view along the line A-A' of 
Fig. 1. 

Fig. 3 is a cross sectional view of an internal battery 
along the line B-B' in Fig. 1 . so 
Fig. 4 is a perspective view of a plate-shaped bat- 
tery according to an embodiment 1 of the present 
invention. 

Fig. 5 is a cross sectional view along the line C-C of 
Fig. 4. 55 
Fig. 6 is a cross section view of a variation on the 
structure as shown in Fig. 5. 
Fig. 7 is a cross sectional view along the line D-D 1 of 



Fig. 4. 

Fig. 8 is a cross sectional view along the line C-C of 
Fig. 4 when the variation is applied to the embodi- 
ment 1 of the present invention. 
Fig. 9 Is a cross sectional view of a plate-shaped 
battery according to an embodiment 2 of the 
present invention. 

Fig. 10 is a perspective view of a plate-shaped bat- 
tery according to an embodiment 3 of the present 
invention. 

Fig. 1 1 is a cross sectional view along the line E-E 1 
of Fig. 10. 

Rg. 12 is a perspective view of a plate-shaped bat- 
tery according to an embodiment 5 of the present 
invention. 

Rg. 13 is a cross sectional view along the line F-F' 
of Fig. 12. 

Rg. 14 is a perspective view of a plate-shaped bat- 
tery according to an embodiment 6 of the present 
invention. 

Rg. 15 is a cross sectional view along the line G-G 1 
of Fig. 14. 

Rg. 16 is a top view showing an enlargement about 
a sealing section of a plate-shaped battery accord- 
ing to the embodiment 6 of the present invention. 
Rg. 17 is a longitudinal cross section showing a 
partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 

7 of the present invention. 

Rg. 18 is a longitudinal cross section showing a 
partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 

8 of the present invention. 

Rg. 19 is a longitudinal cross section showing a 
partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 

9 of the present invention. 

Rg. 20 is a longitudinal cross section showing a 
partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 

10 of the present invention. 

Rg. 21 is a cross sectional view along the line H-H' 
of Fig. 20. 

Rg. 22 is a longitudinal cross section showing a 
partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 

1 1 of the present invention. 

Rg. 23 is a cross sectional view along the line l-P of 
Rg. 20. 

Rg. 24 is a top view showing a loaded structure of 
a plate-shaped battery according to an embodi- 
ment 12 of the present invention. 
Rg. 25 is a cross sectional view along the line J-J' 
of Fig. 22. 

Rg. 26 is a longitudinal cross section showing a 
partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 
13 of the present invention. 
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Fig. 27 is an explanatory view showing a partial 
exploded view of an electronic apparatus such as a 
mobile telephone according to an embodiment 14 
of the present invention. 

Fig. 28 is an explanatory view showing a partial 5 
exploded view of an electronic apparatus such as a 
mobile telephone according to an embodiment 15 
of the present invention. 

Fig. 29 is a cross sectional view of a plate-shaped 
battery according to an embodiment 16 of the w 
present invention. 

Fig. 30 is a cross sectional view of an electrical lead 
line of a plate-shaped battery according to an 
embodiment 17 of the present invention. 
Fig. 31 is a partial perspective view of an electrode is 
lead line section of a plate-shaped battery accord- 
ing to an embodiment 18 of the present invention. 
Fig. 32 is a partial perspective view of an electrode 
lead line section of a plate-shaped battery accord- 
ing to an embodiment 1 9 of the present invention. 20 
Fig. 33 is a partial perspective view of an electrode 
lead line section of a plate-shaped battery accord- 
ing to an embodiment 20 of the present invention. 
Fig. 34 is a partial perspective view of an electrode 
lead line section of a plate-shaped battery accord- 25 
ing to an embodiment 21 of the present invention. 
Fig. 35 is a partial perspective view of an electrode 
lead line section of a plate-shaped battery accord- 
ing to an embodiment 22 of the present invention. 
Fig. 36 is a cross sectional view of an electrode 30 
lead line section of a plate-shaped battery accord- 
ing to an embodiment 23 of the present invention. 
Fig. 37 is a cross sectional view of an electrode 
lead line section of a plate-shaped battery accord- 
ing to an embodiment 24 of the present invention. 35 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0058] In order to describe the invention in greater 
detail, the preferred embodiments of the invention will 40 
be described below with reference to the accompanying 
figures. 

Embodiment 1 

45 

[0059] Fig. 4 is a perspective figure showing a 
plate-shaped battery which discharges electricity and is 
charged with electricity and is represented by a nickel- 
cadmium battery, a electricity and is represented by a 
nickel-cadmium battery, a nickel-hydrogen battery and a so 
lithium ion battery according to a first embodiment of the 
present invention. Fig. 5 is a cross sectional view along 
the line C-C of Fig. 4. Fig. 6 is a cross section view 
along the line D-D' as shown in Fig. 4. 
[0060] In the figures, reference numeral 1 denotes a 55 
thin plate-shaped battery such as a nickel-cadmium bat- 
tery, a nickel-hydrogen battery or a lithium ion battery; 
1 a is a battery core which is the interior of a battery of a 
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plate-shaped battery 1 ; 21 , 20 are positive and negative 
lead lines at the respective input and output terminals of 
a plate-shaped battery 1 ; 4, 1 0 each are a high polymer 
resin such as polyethylene, polypropylene, or polyethyl- 
ene terephthalate; 5, 9 each denote a metallic foil com- 
prised of a metallic material such as aluminum or the 
like; 1 1 is a single external sheet formed in a laminated 
shape by adhesion of a metallic foil 5 and a resin 4; 7 is 
a resin for adhering the metallic foils 5, 9 and the elec- 
trode lead line 20; 12 is a single external sheet which is 
formed in the same laminated manner as above by the 
adhesion of the resin 1 0 and the metallic foil 9; 19, 18 
are respective lead holes for the positive and negative 
electrodes; 19a is an insulating section created by an 
insulating body and air; and 1 00 is a connecting section 
of the metallic foils 5, 9 and the battery core 1 a. 
[0061] As a variation on the above, as shown in Fig. 
6, the battery core 1a may be connected electrically 
with both or either of the metallic foil 5 in the laminated 
film of the upper and lower triple layer. 
[0062] The external sheet 11, 12 will be hereafter 
referred to as a laminated film, electrode lead lines 21 , 
20 is sandwiched at the top and the bottom by an exter- 
nal sheet 1 1 and an external sheet 12. The battery core 
1a is joined electrically by adhesion, press fitting or 
welding in the battery with the positive or negative pole 
plate on the outermost periphery of the battery core 1 a 
through a connecting section 100 with the foil 5 and the 
foil 9. For example, to explain using the battery core 1 a 
as shown in Fig. 3, a sheet shaped positive electrode 
2aa on the outermost periphery of the battery core 1 a is 
electrically connected through the connecting section 
1 00. Thus, the metallic foil on an inner section of the 
external sheet 11 is set to the positive equipotential of 
the battery. 

[0063] The same connection with the connecting 
section 100 above is possible with the terminal section 
which seals the electrode lead lines 21 , 20. That is to 
say, with reference to Fig. 7, the metallic foil 5 in the 
external sheet 1 1 can be understood as being electri- 
cally connected at the lead hole 1 9 of the electrode lead 
line 21. 

[0064] The structure of the battery core 1 a is the 
same as the internal battery 81 a as described with ref- 
erence to the prior art. A sheet shaped positive elec- 
trode 2aa and a negative electrode 3aa are laminated 
through a separator and filled with an electrolytic fluid 
and respectively connected electrically to the positive 
and negative electrode lead lines 21 , 20 (refer to Fig. 3). 
[0065] The separator is formed from a material 
such as resin or the like which has the same function. 
[0066] The operation of the invention is described 
below. 

[0067] When metallic foils 5, 9 are connected elec- 
trically through the connector 1 00 with respect to one of 
the positive and negative electrode lead lines 21, 20 
which are the input and output terminals, the potential of 
both of the metallic foils 5, 9 takes the reference poten- 
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tial and equipotential of the battery through the lead 
lines 21 , 20. As a result, the potential of the metallic foils 
5, 9 on the inner section of the external sheets 11,12 
does not fluctuate. 

[0068] As shown above, according to the embodi- 
ment 1 , the metallic foils 5, 9 comprised from aluminum 
or the like in the external sheets 11,12 which cover the 
plate-shaped battery 1 are connected to the electrode 
of the battery core 1a and thus have as a stable poten- 
tial. Thus, it is possible to use the foil as an electrical 
component having the same equipotential and refer- 
ence potential of the battery. 
[0069] The above-mentioned variation on the first 
embodiment will be described below. 
[0070] Fig. 8 is a cross sectional view of a plate- 
shaped battery according to a variation on the first 
embodiment. In the figure, reference numerals 6, 8 each 
denote a polymer resin adhered respectively on the side 
of a battery core 1 a of the metallic foils 5,9; and 1 3 is a 
connector which breaks partially the inner resin 6 8 
covering the metallic foils 5, 9. The connector 13 con- 
nects the positive and negative electrodes which are 
electrically connected with both sides or on one side of 
metal portions of the metallic foils 5, 9. Components 
which are the same or similar are hereafter denoted by 
the same reference numerals and further description 
will be omitted. 

[0071] In the first embodiment above, shown is a 
structure in which a polymer resin is not adhered to the 
battery core 1 a of the metallic foils 5, 9. However, in the 
present variation, the polymer resins 6, 8 are adhered to 
the battery core 1 a of the metallic foils 5, 9 and are elec- 
trically connected to the electrode of the battery core 1 a 
through a connector 13 from the connecting section 
100. This variation allows the stabilization of the poten- 
tial of the metallic foils 5, 9 in the same way as above 
and thus enables use as an electronic component. 



mechanically weak cell electrode covered with the lami- 
nated film but from the lead hole 19 which forms a hole 
in the housing on a cell electrode such as a mechani- 
cally strong lead line 21. 

* [0074] The description of the operation is the same 
as the first embodiment above and will be omitted. 
[0075] As shown above, according to the second 
embodiment, since the input/output force of the electri- 
cal energy of the battery is not taken from a cell elec- 

10 trode with weak mechanical strength but from the lead 
hole 19 formed in the terminal section of the mechani- 
cally strong laminate seal, it is possible to improve the 
mechanical strength of that section. 

is Embodiment 3 



Embodiment 2 

[0072] Fig. 9 is a cross sectional view of a plate- 
shaped battery according to a second embodiment of 
the present invention and corresponds to the laminated 
structure shown in the external sheets 11, 12 as shown 
in the variation. In the figure, 101 is a connector com- 
prised by a conductor formed by a positive electrode 
lead line 21 and a metallic foil 5 in the laminated film in 
an lead hole 1 9. Needless to say, the negative electrode 

20 can have an equivalent structure. 

[0073] With reference to Fig. 9, a hole is opened in 
the external sheet 1 1 , which constitutes a housing on a 
cell electrode, to form a lead hole 19 by exposing the 
surface of the lead line 21. A connector 1 01 is formed at 
this position and the metallic foil 5 in the external sheet 
1 1 which comprises the laminated film and the lead line 

21 are electrically connected by adhesive, welding or 
the like. In such a way, the input and output of the elec- 
trical energy of the battery is not taken from the 



[0076] Fig. 10 is a perspective view of a plate- 
shaped battery according to a third embodiment of the 
present invention. Fig. 11 is a cross section along the 
20 line E-E\ In the figure, 16 denotes a lead line made of 
aluminum or the like extending from metallic foils 5, 9 in 
external sheets 11,12 which electrically connect a pos- 
itive electrode line 21 ; and 23 is a metallic foil in the lam- 
inated film and extends to a lateral surface of a housing 
25 from the metallic foil 5, 9. 

[0077] A plate-shaped battery 1 of the embodiment 
3, as shown in Fig. 1 o, connects the metallic foils 5, 9 in 
the laminated film through the lead line 16 to the posi- 
tive electrode lead line 21 drawn from a battery core 1 a. 
30 In this case, the positive electrode lead line 21 which is 
in the shape of a letter V and is drawn out from the 
housing is electrically connected to the metallic foil 16 
outside the housing, not inside the battery housing. 
When the connecting section is viewed from the top, the 
35 position of the aluminum metallic foil 1 6 in the laminated 
film appears to diverge from the positive electrode lead 
line 21. 

[0078] By such a structure, it is not necessary to 
electrically connect the metallic foils 5, 9 in the lead 

40 holes 19, 18 and the electrode lead lines 21, 20 as dis- 
cussed above. An example of connecting the metallic 
foil 16 to the positive electrode lead line 21 has been 
given, however it is also possible to connect the metallic 
foil 16 to the negative electrode lead line 20. 

45 [0079] As described above, according to the 
embodiment 3, since the metallic foils 5, 9 in the lami- 
nate film are connected to the electrode lead lines 21, 
20 through the lead line 16 outside the battery housing,' 
it is possible to perform the connection in a stable man- 

so ner by adhesion, press fitting or welding and to improve 
the strength of the connection. 

Embodiment 4 

55 [0080] As mentioned in the embodiments 1-3 
above, possible is a structure in which a battery core 1a 
stored in a laminated film and an electrical circuit which 
supplies an electrical energy of a battery are electrically 
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shielded (magnetically shielded, electrostatically 
shielded) by electrically connecting metallic foils 5, 9 in 
the laminated film containing the external sheet 11,12 
to the cell electrode in the battery core 1a. This is ena- 
bled by electrically shielding the electrical circuit which 5 
supplies the electrical energy of the battery and the bat- 
tery core 1a by fixing the metallic potential in the lami- 
nated film in such a manner that the potential of the 
metallic foils 5, 9 is brought to the same potential as that 
of the battery in accordance with the aforementioned 
electrical connections. 

[0081] As described above, according to the 
embodiment 4, the metallic foils 5, 9 in the laminated 
film each are equipotential to the cell electrode of the 
battery, thereby electrically shielding (magnetically 
shield, electrostatically shield) the electrical circuit 
which supplies the electrical energy of the battery and 
the battery core 1a stored in the laminated film. 

Embodiment 5 

[0082] Fig. 12 is a perspective figure of a plate- 
shaped battery according to an embodiment 5 of the 
present invention. Fig. 1 3 is a cross sectional view along 
the line F-P. In the figure, 22 denotes a lead hole which 
is formed on a metallic foil 5 in a laminated film. That is 
to say, the metallic foils 5, 9 in the laminate film are led 
from a section of the battery housing, and is different 
from the cell electrode above. This may be positioned 
anywhere on the periphery of the battery which under- 
goes little expansion and compression in association 
with repeated charges/discharges of the battery. The 
lead hole 22 may be formed at the same time as the 
lead holes 19, 18. 

[0083] According to the embodiment 5, the metallic 
foils 5, 9 in the laminated film may be used through the 
lead hole 22 as a single electronic component in the 
electrical circuit having another potential different from 
that of the battery. In Fig. 12, the lead hole 22 is repre- 
sented as provided in the middle of the electrode lead 
holes 21 , 20 in the laminate sealed terminal section. 
[0084] As described above, according to the 
embodiment 5, the lead hole 22 is formed in the lami- 
nate sealed housing. The metallic foils 5, 9 in the lami- 
nated film are electrically connected through the hole 
22. Thus, the metallic foils 5, 9, which had been conven- 
tionally not employed, may be electrically connected 
with the positive or negative electrodes. Furthermore, it 
is possible to use the metallic foils 5, 9 as an electronic 
component belonging to an electrical circuit having 
another potential different from the battery. Embodiment 
6 

[0085] Fig. 14 is a perspective view of a plate- 
shaped battery according to an embodiment 6 of the 
present invention. Fig. 1 5 is a cross sectional view along 
the line G-G\ Fig. 16 is an upper view showing an 
enlargement in the proximity of a sealing section of the 
plate-shaped battery. In the figures, 1 7a is an electrode 
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formed in a lead hole 22; 17b is an electrode formed in 
a lead hole 18; 171 is an insulation section created by 
an insulating body and air; 241 is a printed board; 24 is 
a wiring on the printed board 241 ; A,B,C denote electri- 
cal components such as a PTC, a resistor, a condenser 
or the like; and 24a, 24b, and 24c are wirings. 
[0086] In the plate-shaped battery according to the 
embodiment 6, as shown in Fig. 14, the above lead hole 
22 is provided in a laminate sealed terminal section of 
the plate-shaped battery 1 in such a manner that an 
opening is formed in a polymer resin 4 on a metallic foil 
5 comprising a laminated film. Wiring resistance is 
reduced to a minimum by disposing an island formed 
from a metal such as nickel, copper, aluminum or the 
like in proximity to the terminal of the plate-shaped bat- 
tery. Furthermore, it is possible to use a wasteful space, 
which had been not used in the prior art, at the sealed 
section of the electrode terminal of the battery. 
[0087] With reference to Fig. 16, an example is 
given of a PTC 181 being mounted in the terminal sec- 
tion by left and right spot welded sections 181a, 181b. 
At least one of electrical components A, B, C such as a 
resistor, condenser or the like are mounted through the 
copper wirings 24a, b, c and form an electrical circuit 
which is mutually connected therethrough. In this way, 
the wasteful space in the sealed section at the electrode 
terminal of the battery can be used, and it will be under- 
stood to form an electrical circuit mounting a PTC, a 
resistor, a condenser or the like. 
[0088] When an electrical circuit is mounted with 
connecting a part of the aforementioned electrical cir- 
cuit discussed above with the metallic foil 5 in the lami- 
nated film or the positive or negative electrode of the 
plate-shaped battery 1 , it is possible to use the wasteful 
space in the sealing section at the electrode terminal of 
the battery to constitute a complicated electrical circuit. 
[0089] Fig. 15 shows a specific example in cross 
section. If the metallic foil 5 such as aluminum in the 
laminate film and an electrode lead line 20 are disposed 
with the wiring 24 on the printed board 241 mounting an 
electrical circuit through the electrodes 1 7a, 1 7b, and 
the printed board 241 is fixed to the terminal section of 
the laminated seal by adhesive or the like, it is possible 
to constitute an electrical circuit disposing and fixing the 
printed board 241 in as aspect which maximizes the use 
of the wasteful space at the sealing section of the elec- 
trode terminal of the battery. The insulation section 171 
in the lead hole 1 8 plays the important role of preventing 
short circuiting of the connecting electrode 17b and the 
metallic foil 5. 

[0090] The metallic foil 5 forms an indentation 
retracted from the hole wall in order to prevent short 
circuiting in the same way in the lead hole 19. 
[0091] In Fig. 14 to Fig. 16, a lead hole 22 is pro- 
vided in the upper surface of the housing, and an island 
is formed by using the metallic foil 5. In the figures, one 
example of connecting electrically this island with the 
various electrical circuits is given. As another example, 
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another lead hole is provided by opening the terminal 
section from the back of the housing. In the same way 
as above, an electrical circuit is constituted by an elec- 
trical connection with the metallic foil 9 in the laminated 
film. 

[0092] As shown above, according to embodiment 
6, the island formed by the metallic foils 5, 9 in the lam- 
inated film is provided as a lead hole 22 in proximity to 
the terminal section of the piate-shaped battery. Then, 
the wasteful space of the terminal section of the lami- 
nated seal which had been considered as a wasteful 
part in the prior art is used as an island. The electrical 
components A, B, C such as a condenser, a resistor, a 
PTC or the like are mounted on the island through the 
wirings 24a, b, c and constitute an electrical circuit. By 
connecting a part of the circuit with the metallic foils 5, 9 
or the electrode lead lines 21, 20 of the plate-shaped 
battery, another electrical circuit is formed. Alternatively, 
the printed board 241 is disposed and fixed on the 
island and an electrical circuit is formed by the mutual 
connection of the metallic foils 5, 9 and the electrode 
lead lines 21 , 20 through the printed board 241 . In such 
a way, it is possible to effectively use the layout space in 
addition to the advantages of shortening a general wir- 
ing distance and reducing a wiring resistance. 

Embodiment 7 

[0093] Fig. 1 7 is a longitudinal cross section show- 
ing a partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 7 of 
the present invention. In the figure, reference numeral 
27 is a printed board; 30 is a positive or negative elec- 
trode which is a cell electrode of a battery core 1 a; 25 is 
a terminal for a metallic foil in a laminated film from a 
device main body circuit on the printed board 27; 26 is a 
terminal for connecting an electrode 30 from the device 
main body circuit on the printed board 27; 28 is an 
adhesive tape such as a double-sided tape, or magic 
tape or the like; 29 is a plate such as resin, glass or 
resin which fixes the plate-shaped battery 1; 32 is a 
metallic foil such as aluminum in the laminated film; 31 
is an outer resin covering the metallic foil 32; 33 is an 
interior resin covering the metallic foil 32; 34 Is a con- 
necting section with the terminal from the device main 
body circuit on the printed board 27; and 35 is a con- 
necting section with the terminal from the device main 
body circuit on the printed board and the metallic foil 32 
in the laminated film. Here, the device main body refers 
to an electronic apparatus, in particular, a mobile appa- 
ratus such as a notebook type personal computer or a 
mobile telephone. The plate-shaped battery 1 is 
attached to the housing (not shown) of the electronic 
device through the adhesive tape 28. 
[0094] The laminated film comprises three layers of 
the outer resin 31 , the metallic foil 32 and the inner resin 
33, however it may be formed by an increased number 
of layers. Otherwise it may be formed by a combination 



of a bi-layer of the outer resin 31 and the metallic foil 32, 
or the inner resin 33 and the metallic foil 32. 
[0095] In a constitution of the loaded orientation of 
the plate-shaped battery according to the embodiment 

5 7, the electrical circuit using the metallic foil 32 in the 
laminated film as a part of the electrical circuit maintain 
a fixed distance with the metallic foil 32 of the laminated 
film. This is achieved by a disposition between the 
metallic foil 32 and the battery core 1a, or the plate- 

70 shaped battery 1 or the printed board 27 fixing these 
components or a combination of these. Thus, a con- 
denser capacity is fixed and the plate-shaped battery 1 
is fixed by a plate comprised of resin, metal, glass or the 
like. Furthermore, it is possible to fix the battery by pres- 

75 suring the plate-shaped battery 1 with a back of the 
main body housing of the electronic apparatus. 
[0096] In such a way, the respective condenser 
capacities are fixed to differing values generated by the 
fixed combination of the above constitutive components. 

20 Then, that condition may be served as a condenser 
component which has differing capacities, as exempli- 
fied in electrical circuits such as a protection circuit or 
the like. 

[0097] The operation of the invention will be 

25 described below. 

[0098] As discussed in the embodiment 6 above, in 
an aspect which uses an electrical circuit of the device 
main body, a reference potential of the battery is sup- 
plied to the electrical circuit by an electrical connection 

30 of the electrode 30 comprised by the cell electrode, with 
the terminal from the electrical circuit of the device main 
body through a connecting section 34. On the other 
hand, a condenser component of the electrical circuit 
such as a protection circuit is operated by an electrical 

35 connection of the metallic foil 32 in the laminate and the 
terminal from the device main body through the con- 
necting section 35. 

[0099] As described above, according to the 
embodiment 7, the plate-shaped battery 1 is fixed by a 

40 plate made from resin, metal, glass or the like, and/or 
fixed and pressured by the back of the main body of the 
electronic apparatus. In a state where a condenser 
capacity is fixed with reference to the metallic foil 32 in 
the laminated film, the metallic foil 32 in the laminated 

45 film is led and electrically connected to an electrical cir- 
cuit such as a protective circuit or the like. Thus, such a 
constitution may be served as a condenser component 
using the condenser capacity. 



[0100] Fig. 18 is a longitudinal cross section show- 
ing a partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 8 of 
55 the present invention. In the figure, 36 denotes a termi- 
nal for an antenna from a circuit of a device main body 
of a radio device, an electronic apparatus or the like on 
a printed board 27. Other components are designated 



so Embodiment 8 
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with the same numerals as in the embodiment 7 above 
and these further descriptions will be omitted. 
[0101] A metallic foil in a laminated film for covering 
the battery such as aluminum with a high surface area 
and stored in a polymer resin such as polyethylene, s 
polypropylene, polyethylene terephthalate, or the like 
which has a fixed dielectric constant is connected with a 
terminal 36 for the antenna of the device main body cir- 
cuit through a connecting section 37. In such a way, an 
antenna for the main body device such as a radio is 10 
formed by a section of a metallic foil 32 in the laminated 
film and a condenser capacity with the standard poten- 
tial of ground or the like of the device main body which 
is supplied by the plate-shaped battery 1 and a metallic 
foil 32 in the laminate film. 15 
[0102] When the metallic foil 32 of the laminated 
flint is used as an antenna, one variation is as follows: 
various polymer resins which comprise the laminated 
film which has a fixed dielectric constant may be used 
as capacity components of a matching circuit for match- 20 
ing the resistance of a high frequency circuit with a 
receiving surface area as an antenna. 
[0103] The operation of the invention will be 
described below. 

[0104] The laminated film containing the metallic 25 
foil 32 which is electrically connected by the terminal 36 
for the antenna from the device main body circuit 
through the connecting section 37 is fixed to the plate- 
shaped battery 1 by a pressure with the plate 29 and 
functions as a condenser component having a fixed 30 
condenser capacity. On the other hand, the terminal 26 
for connecting the electrode 30 is operated with the 
earth or the like of the device main body as an antenna 
by the plate-shaped battery 1 supplying a reference 
potential to the device main body. 35 
[0105] As described above, according to the 
embodiment 8, a fixed condenser capacity is used 
about the metallic foil 32 in the laminated film which cov- 
ers the plate-shaped battery 1. By using this as an 
antenna, it is possible to constitute a matching circuit by 40 
using the condenser capacity between the metallic foil 
32 and the earth as a matching condenser in a match- 
ing circuit in the electronic circuit. 

Embodiment 9 45 

[0106] Fig. 1 9 is a longitudinal cross section show- 
ing a partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 9 of 
the present invention. In the figure, reference numeral so 
39 denotes an external sheet which is a laminated film 
of a plate-shaped battery 1 ; 40 is a battery wire; 41 is an 
adhesive tape; and 42 is a housing of a battery pack or 
the like for an electronic apparatus such as a radio or a 
personal computer The external sheet 39 is formed 55 
from an outer resin 31, a metallic foil 32 and an inner 
resin 33. An adhesive material 7 adheres the external 
sheet 39 to an electrode 30 in the terminal section 



formed by the sealed laminate. The battery wire 40 
electrically connects the electrode 30 through a con- 
necting section. 

[0107] In a constitution of the embodiment 9, the 
plate-shaped battery 1 is disposed in a predetermined 
fixed position in order to prevent battery movement. The 
position is determined to maintain a fixed distance 
between the earth of the printed board 27or the power 
source line and the aluminum metallic foil 32 in the 
external sheet 39 in order to normally fix the condenser 
capacity during battery charging or discharge. Thus, the 
plate-shaped battery 1 is fixed to the housing 42 by the 
adhesive tape 41 such as a double sided tape or 
another adhesive and at the same time the plate- 
shaped battery is also fixed by soldering to the elec- 
trode 30. 

[0108] As described above, according to the 
embodiment 9, irrespective of expansion or contraction 
of the battery due to charging or discharging, a con- 
denser capacity may be normally fixed about the metal- 
lic foil 32 in the external sheet 39 by fixing the plate- 
shaped battery 1 to a fixed position which prevents 
movement. 

Embodiment 10 

[0109] Fig. 20 is a longitudinal cross section show- 
ing a partial exploded view of the loaded structure of a 
plate-shaped battery according to embodiment 10 of 
the present invention. Fig. 21 is a cross sectional view 
along the line H-H* of Fig. 20. In the figures, reference 
numeral 43 denotes a fit-in pressing component for 
sandwiching the plate-shaped battery 1. 
[0110] A constitution of the embodiment 10 is 
directed to the same intent as in the embodiment 9, and 
a condenser capacity is stabilized and fixed about the 
metallic foil 32 in the external sheet 39, that is to say, the 
laminated film, by fixing the plate-shaped battery 1. 
[0111] That is to say, the component 43 is formed 
by a pressing plate in an approximately rectangular 
shape which is bent at both ends. The cross sectional 
shape of the component is approximately in the shape 
of a squared letter "C written backwards. The tip of the 
bent sections further bends outwardly and acts as an 
engaging projection with a housing 42. On the other 
hand, on a mounting side of the plate-shaped battery 1 
on the housing 42, a groove is formed on the outer side 
along the lateral surface of a mounting position thereof. 
[0112] The engaging projections at two positions 
which broaden toward a lower position on the pressing 
component 43 are engaged respectively with grooves 
which are pressed and bent inwardly to be conformed 
on the upper face of the housing 42. In such a way, it is 
possible to fix the plate-shaped battery 1 by pressing 
this with the back at the upper section of the pressing 
component 43. Thus, the flexibility of the pressing com- 
ponent 43 makes it possible to exchange the plate- 
shaped battery 1 and attach or detach the engaging 
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section easily. 

[0113] As shown above according to the embodi- 
ment 10, the plate-shaped battery 1 is adapted to be 
pressured and fixed by engaging the engaging projec- 
tions of the pressuring component 43 with the groove or 
engaging indentations of the housing 42. Thus, in the 
same way as described above, irrespective of expan- 
sion or contraction of the battery due to charging or dis- 
charging, a condenser capacity may be normally fixed 
about the metallic foil 32 in the external sheet 39. 

Embodiment 1 1 

[0114] Fig. 22 is a longitudinal cross section show- 
ing a partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 1 1 of 
the present invention. Fig. 23 is a cross sectional view 
along the line l-l' of Fig. 20. In the figures, reference 
numeral 44 denotes another pressing component for 
the plate-shaped battery 1 . 

[0115] Those components required for the embodi- 
ment 1 1 are shown in the figures and those components 
similar or the same to those as shown in embodiment 
10 are denoted by the same reference numerals and 
further description will be omitted. The point of differ- 
ence is that an engaging indentation of a housing 42 is 
not formed by a groove, but by a slit which pierces the 
housing. In such a way, engaging projections at two 
positions on the component 44 are engaged respec- 
tively with the slits, that is to say, with through-grooves. 
Thus, the engaging projections are fixed, while the 
plate-shaped battery 1 1s pressed by a back at the upper 
section of the component 44. 
[0116] As described above, according to the 
embodiment 11, the plate-shaped battery 1 is adapted 
to be pressured and fixed by engaging the engaging 
projections of the pressing component 44 with the slits 
of the housing 42. Thus, in the same way as described 
above, irrespective of expansion or contraction of the 
battery due to charging or discharging, a condenser 
capacity may be normally fixed about the metallic foil 32 
in the external sheet 39. Embodiment 1 2 Fig. 24 is a top 
view showing a loaded structure of a plate-shaped bat- 
tery according to an embodiment 12 of the present 
invention- Fig. 25 is a cross sectional view along the line 
J-J'. In the figures, reference numeral 39 denotes an 
external sheet which forms a laminated film covering an 
aluminum metallic foil 32; 40 denotes a battery wire; 44 
is another pressing component for the plate-shaped 
battery 1 ; 45 is a pressing member such as a connector 
or a pressing spring; 46 is a housing such as a battery 
pack for an electronic apparatus such as a personal 
computer or a radio provided with two hooks 47 for 
chucking; and 471 is a pressuring section. 
[0117] The plate-shaped battery 1 is fixed to the 
housing 46 by fitting in the hooks 47 each of which is 
substantially in the shape of a letter "L" in cross section, 
and which are disposed opposite on the housing. 



Thereupon the battery is pressured by the pressing sec- 
tion 471 . The electrode 30 which forms an outer termi- 
nal is pressed and fixed by the pressing member 45. 
The opposite lateral ends of the battery are inserted into 

5 the hooks 47 in turn by using plays of distance with the 
two hooks 47. The battery may be detachably fixed to 
the housing 46 and thus is easily inserted or detached. 
[0118] In the embodiments 9-12 above, the plate- 
shaped battery 1 was described for the aspects as fixed 

w to the housing 46. However, the battery 1 may also be 
fixed to a member fixed to the housing 46 such as a bat- 
tery pack housing engaged with the housing 46, the 
electronic circuit fixing plate, or the printed board which 
is housed in the electronic apparatus. 

15 [0119] As described above, according to the 
embodiment 12, the plate-shaped battery 1 is adapted 
to be held by the two hooks 47 for chucking which are 
formed in the housing 46 or the fixed board for the elec- 
tronic components with using the plays of distance 

20 between the two hooks 47. Using the pressing compo- 
nent 44 such as a coil spring from the top of one of the 
hooked sections 47, the plate-shaped battery 1 is fixed. 
Thus, the attachment and detachment as well as the fix- 
ing of the plate-shaped battery 1 is facilitated and it is 

25 possible to perform accurate positional determination 
and fixation. Moreover, a contact resistance between 
the electrode 30 and the wiring 40 may be suppressed 
to an extremely low level. 

30 Embodiment 13 

[0120] Fig. 26 is a longitudinal cross section show- 
ing a partial exploded view of a loaded structure of a 
plate-shaped battery according to an embodiment 13 of 

35 the present invention. In the figure, reference numeral 1 
denotes a plate-shaped battery; 40 denotes battery wir- 
ing; 49 is a positive or negative electrode lead line 
extending from the plate-shaped battery 1; 50 is an 
electrical connecting section such as a connector; 51 is 

40 a main body housing of the electronic apparatus; 52 is a 
main base of the electronic apparatus; and 53 is a back 
of the housing. The electronic connecting component 
50 is a connecting section with which the connector 50b 
on the main base 52 and the connector 50a on the back 

45 housing 53 are engaged. 

[0121 ] In the embodiment 1 3, the plate-shaped bat- 
tery 1 is described as mounted on the back housing 53 
of the electronic apparatus. The housing of the elec- 
tronic apparatus is formed by the main body housing 51 

so and the back housing 53. A display window, ten keys or 
the like are provided on the front surface of the main 
body housing, and an antenna is provided on the back 
of the housing 53. The main base 52 which contains the 
power source circuit is stored in the main housing 51 

55 and the plate-shaped battery 1 is stored in the back 
housing 53. 

[0122] In the plate-shaped battery 1, the electrode 
lead line 49 extends along the inner surface of the back 
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housing 53, and reaches the proximity of the wall of the 
back housing 53. The outer electrode of the plate- 
shaped battery 1 is connected to the electrical connec- 
tion component 50 through the battery wiring 40. The 
power source wiring connected to the power source cir- 5 
cuit of the main base 52 is electrically connected to the 
connector 50b provided on the side of the main base 52. 
Thus, when the main housing 51 and the back housing 
53 are engaged with each other, if the connectors 51 a t 
51b are engaged with each other, it is possible to create 
an electrical connection in the electrical connection 
component 50. 

[0123] The operation of the invention will be 
described below. 

[0124] Power supply from the plate-shaped battery 
1 is possible through the connector 50a by engaging 
and electrically connecting the power source wiring, 
connected to the power source circuit of the main base 
52, with the connector 50b and the connector 50a. 
Thus, other electrical circuits and the power source cir- 
cuit in the main body of the electronic apparatus are 
activated and the device is normally operated. 
[0125] As described above, according to the 
embodiment 13, a connector 50a is provided on the tip 
extending the cell electrode of the plate-shaped battery 
1 , and a connector 50b is provided on the electrical sig- 
nal line containing the power source circuit of the elec- 
tronic circuit of the main housing 51. When the 
connectors 50a, 50b are engaged with each other, an 
electrically connected connecting section is formed. 
Furthermore, a circuit which is electrically connected 
with the connector 50a is connected by adhesion with 
the back housing 53 in the main body of the electronic 
apparatus. Thus, it is possible to ensure connection of 
the plate-shaped battery 1 which has an electrode 
which is mechanically weak with an electrical circuit in 
the main body of the electronic apparatus. 

Embodiment 14 

[0126] Fig. 27 is an explanatory view showing a 
partial exploded view of an electronic apparatus such as 
a mobile telephone according to an embodiment 14 of 
the present invention, and represents another embodi- 
ment of the electronic apparatus as discussed in the 
embodiment 13 above. The point of difference is that 
the connectors 50a, 50b are disposed in proximity to the 
periphery of the plate-shaped battery 1 in the back 
housing 53. That is to say, a power source wire is 
extended from the power source circuit along the inner 
surface of the back housing 53 and connected to the 
connector 50b disposed in proximity to the plate-shaped 
battery 1 . On the other hand, the electrode lead line 49 
of the plate-shaped battery 1 is formed short and the 
corresponding external electrode is electrically con- 
nected to the connector 50a. 

[0127] As described above, according to the 
embodiment 14, a connecting section which is in electri- 



cal connection is formed by the engagement of a con- 
nector 50a provided on a tip extending a cell electrode 
of the plate-shaped battery 1 and a connector 50b pro- 
vided on an electrical signal line containing a power 
source circuit of an electrical circuit of a main housing 
51. Thus, a circuit which is electrically connected with 
the connector 50a is connected by adhesion with the 
back housing 53 of a main body of the electronic appa- 
ratus. Thus, in the same way as above, it ts possible to 
ensure the connection of the plate-shaped battery 1 
which has an electrode which is mechanically weak with 
the electrical circuit of the main body of the electronic 
apparatus. 



[0128] Fig. 28 is an explanatory view showing a 
partial exploded view of an electronic apparatus such as 
a mobile telephone according to an embodiment 15 of 
the present invention. In the figure, reference numeral 
53 denotes a back housing; and 54 is a battery housing 
and back housing. The housing of the electronic appa- 
ratus is comprised of the main housing 51 , the back 
housing 53, and the back housing and battery housing 
54. 

[01 29] The embodiment 1 5 is related to the embod- 
iments 1 3 and 14 above, and shows a plate-shaped bat- 
tery 1 mounted on the back housing and the battery 
housing 54 of the electronic apparatus. The back hous- 
ing and the battery housing 54 is detachably engaged 
with the back housing 53 and the main housing 51 and 
a housing is formed on the side of the back of the elec- 
tronic apparatus together with the back housing 53. 
[0130] The plate-shaped battery 1 is stored in the 
back housing and the battery housing 54 and an outer 
terminal of the plate-shaped battery 1 is electrically con- 
nected with a connector 50a provided on a tip of the 
back housing and battery housing 54 through a power 
source wiring. Another power source wiring connected 
with a power source circuit on a main base 52 is dis- 
posed along the inner surface of the back housing 83 
and electrically connected with a connector 50b pro- 
vided on the tip of the back housing 53. Thus, when the 
back housing and the battery housing 54 incorporating 
the plate-shaped battery 1 is mounted on the electronic 
apparatus, if the connectors 50a, 50b are engaged and 
electrically connected, the cell electrode and an electri- 
cal circuit containing a power source wiring of a main 
apparatus will be electrically connected with each other. 
[0131] The operation of the present embodiment is 
the same as that of the embodiment 13 and further 
description will be omitted. 

[0132] As described above, according to the 
embodiment 15, a connecting section such as the con- 
nector 50a on electrical wiring areas of the plate shaped 
battery 1 or a connector is mounted on an electrical sig- 
nal wiring which contains a power source circuit of an 
electronic circuitry in a main body of an electronic appa- 
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ratus. A circuit which is electrically connected with the 
connector 50a is connected by adhesion with the back 
housing 53 of the main body of the apparatus. There- 
fore, in the same way as above, it is possible to ensure 
an electrical connection of the plate-shaped battery 1 
which has an electrode which is mechanically weak with 
the electrical circuit of the main body of the electronic 
apparatus. 

Embodiment 16 

[0133] Fig. 29 is a cross sectional view of a plate- 
shaped battery according to an embodiment 16 of the 
present invention. In the figure, reference numeral 40 
denotes a battery wiring; 42 is a battery housing of an 
electronic apparatus; 56 is a battery fixing clip; and 57 is 
a fixing means such as a connector or a pressing 
spring. 

[0134] According to the embodiment 16, a battery 
housing 54 (Fig. 28) and an electrode of a plate-shaped 
battery 1 are fixed onto a main base 52 or a main body 
housing 51 of the electronic apparatus or the like using 
a fixing means 57. In such a way, it is possible to electri- 
cally connect a cell electrode of the plate-shaped bat- 
tery 1 and an electric circuit of an apparatus main body. 
The battery wiring 40 may also be connected with the 
electric circuit of the apparatus main body by using a 
connecting section which uses the connectors 50a, 50b 
above, 

[0135] As described above, according to the 
embodiment 16, the fixing means such as a pressing 
spring, a fixing clip or the like is adapted to the connect- 
ing section and thus an accurate positional determina- 
tion and a fixation of the electrode and the battery may 
be possible. In addition, a contact resistance between 
the electrode and the wiring may be suppressed to an 
extremely low level. 



terephthalate, a different resin A from the polymer res- 
ins 4, 6, 8, 10 had been applied to be wrapped as an 
adhesive material with the laminated film. However, the 
present embodiment performs sealing by heat fusion of 

5 the resins 6,8 on the battery cell each of which has both 
qualities of the resin A used for adhesion and the con- 
ventional laminated film resin. This is achieved by 
polymerization of two types of polymers in heat fusion 
the innermost layer of the laminated film without use of 

w the resin A. 

[0139] As described above, according to the 
embodiment 1 7, the resin 58 for adhesion is provided by 
heat fusion of the resins 6, 8 on the side of a battery 
core 1 a. This resin is cooled and fixed between the elec- 
15 trode lead line 1 4 and the laminated film. Thus, it is pos- 
sible to simplify the structure by the omission of the 
previously required resin A and to provide a plate- 
shaped battery in which a laminated sealing is simpli- 
fied. 

20 

Embodiment 1 8 



Embodiment 17 

[0136] Fig. 30 is a cross sectional view of an electri- 
cal lead line of a plate-shaped battery according to an 
embodiment 17 of the present invention and corre- 
sponds to a cross section along a line A-A' in Fig. 1 . 
[0137] In the figures, reference numerals 5, 9 each 
denote a metallic foil which is formed from a metallic 
material such as aluminum; 4, 6, 8, 10 each denote a 
polymer resin such as such as polyethylene, polypropyl- 
ene, polyethylene terephthalate, and is a resin covering 
the metallic foils 5, 9; 14 is an electrode lead line; and 
58 is a resin to which the inner resins 6, 8 of the lami- 
nated film are thermally adhered. 
[0138] According to the embodiment 17, in the con- 
ventional plate-shaped battery 81, when the battery 
core 81a was wrapped with a laminated film comprised 
of three or more layers interposing the metallic foils 5, 9 
of aluminum or the like with the polymer resins 4, 6, 8, 
10 such as polyethylene, polypropylene, polyethylene 



[0140] Fig. 31 is a partial perspective view of an 
electrode lead line section of a plate-shaped battery 
25 according to an embodiment 18 of the present inven- 
tion. In the figure, reference numerals 2, 3 each are pos- 
itive and negative electrode lead lines from an internal 
battery; 59 is an aperture on the side of the positive 
electrode lead line of the battery which opens a hole in 
30 a sealed section; and 60 is an aperture on the side of 
the negative electrode lead line of the battery which 
opens a hole in the sealed section. 
[0141] In the embodiment 18, the apertures 59, 60 
are adapted to the laminate sealed portions of the elec- 
ts trode lead lines 2, 3. This is achieved by opening a large 
number of holes with a punch or the like or by use of a 
plate originally provided with holes with respect to the 
electrode lead lines 2, 3. In such a way, for example, 
inner resins 6, 8 on the side of the internal battery are 
40 thermally melted as in the embodiment 17, and this 
resin is adhered by pouring through the numerous holes 
in the apertures 59, 60. Thus, when the resin in the 
apertures 59, 60 acts as a wedge, the laminated film 
and the electrode lead lines 2, 3 are strongly adhered to 
45 each other. 

[0142] As described above, according to the 
embodiment 18, the resin 58 is used for adhering by 
heat fusion of the resins 6, 8 on the side of the battery 
core 1 a. This fused resin 58 is formed between the lam- 
so inated film of the electrode lead lines 2, 3 portions, and 
cools and hardens after passing through the apertures 
59, 60. In addition to obtaining the aforementioned sim- 
ple structure and laminated seal, since the apertures 
59, 60 are adhered as if by a wedge, the adhesion of the 
55 electrode lead lines 2, 3 and the laminated film is 
improved and it is possible to improve the strength of 
the device with respect to lead line detachments. 
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Embodiment 19 



[0143] Fig. 32 is a partial perspective view of an 
electrode lead line section of a plate-shaped battery 
according to an embodiment 19 of the present inven- 
tion. In the figure, reference numeral 61 is a roughened 
surface on the side of a positive electrode lead line of 
the battery which roughens the surface of a sealed sec- 
tion; and 62 is a roughened surface on the side of a neg- 
ative electrode lead line of the battery which roughens 
the surface of the sealed section. 
[0144] The structure in the embodiment 1 9 is char- 
acterized by the provision of the roughened surfaces 61, 
62 instead of the aperture 59, 69 as described in the 
embodiment 18. Thus, when the electrode lead lines 2, 
3 are adhered by heat, the contact surface of the elec- 
trode lead lines 2, 3 with an aluminum laminated film 
through a resin is increased by the mated structure 
(respectively indented and protruding) of the roughened 
surfaces 61, 62. Thus, the electrode lead lines 2, 3 and 
the aluminum laminated film are more strongly adhered 
to each other. 

[0145] As described above, according to the 
embodiment 1 9, a resin 58 is used for adhering by heat 
fusion of resins 6, 8 on the side of the battery core 1a. 
This resin 58 is formed between the laminated film of 
the electrode lead lines 2, 3 portions and cools and 
hardens after passing through the roughened surfaces 
61, 62. In addition to obtaining the aforementioned sim- 
ple structure and laminated seal, since the roughened 
surfaces 61 , 62 have a mated structure, the contact sur- 
face of the electrode lead lines 2, 3 with the aluminum 
laminated film through the resin 58 is increased and 
thus adhesion is improved. Thus, it is possible to 
improve the strength of the device with respect to lead 
line detachments. 



strongly adhered to each other. 
[0148] As described above according to the embod- 
iment 20, a resin 58 is used for adhering by heat fusion 
of the resins 6, 8 on the side of the battery core 1 a. This 

5 resin 58 is formed between the laminated film of the 
electrode lead lines 2, 3 portions and cools and hardens 
after passing through the flat meshes 63, 64. In addition 
to obtaining the aforementioned simple structure and 
laminated seal, since the flat meshes 63, 64 have the 

io mated structure, an adhesion is improved since the 
electrode lead lines 2, 3 and the laminated film are 
adhered by the resin 58 which has an increased contact 
area. Thus, it is possible to improve the strength of the 
device with respect to lead line detachments 

15 

Embodiment 21 



Embodiment 20 

[0146] Fig. 33 is a partial perspective view of an 
electrode lead line section of a plate-shaped battery 
according to an embodiment 20 of the present inven- 
tion. In the figure, reference numeral 63 denotes a flat 
mesh on the side of the positive electrode lead line of a 
battery provided with a roughened surface in the sealed 
section; and 64 denotes a flat mesh on the side of the 
negative electrode lead line of a battery provided with a 
roughened surface in the sealed section. 
[0147] The structure in the embodiment 20 is simi- 
lar to that as described in the embodiment 19 and is 
characterized by the provision of the flat meshes 63, 64 
instead of the roughened surfaces 61, 62. Thus, when 
the electrode lead lines 2, 3 are adhered by heat fusion, 
the contact surface of the electrode lead lines 2, 3 with 
the aluminum laminated film through the resin is 
increased due to a roughness configuration or mated 
structure of the flat mesh 63, 64. Thus, the electrode 
lead line 2, 3 and the aluminum laminated film are more 



[0149] Fig. 34 is a partial perspective view of an 
electrode lead line section of a plate-shaped battery 
20 according to an embodiment 21 of the present inven- 
tion. In the figure, reference numeral 65 is a zigzag sec- 
tion on the side of the positive electrode lead line of the 
battery adapting the sealed section into a zigzag shape; 
and 66 is a zigzag section on the side of a negative 
25 electrode lead line of the battery adapting the sealed 
section into a zigzag shape. 

[0150] According to a feature of the embodiment 
21, the terminal section sealed by the laminate of the 
electrode lead lines 2, 3 is adapted to take the shape of 
30 a zigzag. Thus, when the electrode lead lines 2, 3 are 
adhered by heat fusion, the contact surface of the elec- 
trode lead lines 2, 3 and the aluminum laminated film 
through the resin is increased by the zigzag pattern of 
the zigzag sections 65, 66 and thus the adhesion of the 
35 electrode lead lines 2, 3 and the aluminum laminated 
film is strengthened, 
[0151] Furthermore, the creeping distance of the 
electrode lead lines 2, 3 and the battery core 1a is 
lengthened and leaks such as gas generated from the 
40 electrolytic fluid of the battery or the like are reduced. 
[0152] As described above, according to the 
embodiment 21 , a resin 58 is used for adhering by heat 
fusion of the resins 6, 8 on the side of the battery core 
1a. This resin 58 is formed between the laminated film 
<5 of the electrode lead lines 2, 3 portions and cools and 
hardens after passing through the zigzag sections 65, 
66. In addition to obtaining the aforementioned simple 
structure and laminated seal, since the zigzag sections 
65, 66 have a zigzag structure, adhesion is improved as 
so the electrode lead lines 2, 3 and the laminated film are 
adhered by the resin 58 which has an increased contact 
area. Thus, it is possible to improve the strength of the 
device with respect to lead line detachments. 
[0153] Furthermore, since the creeping distance of 
55 the electrode lead lines 2, 3 of the battery core 1a is 
lengthened due to the zigzag pattern of the electrode 
lead lines 2, 3 of the terminal, leaks such as a gas gen- 
erated from an electrolytic fluid of the battery or the like 
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are reduced. 
Embodiment 22 

[0154] Fig. 35 is a partial perspective view of an 
electrode lead line section of a plate-shaped battery 
according to an embodiment 22 of the present inven- 
tion. In the figure, reference numeral 67 is a branched 
section on the side of a positive electrode lead line of 
the battery which forms the sealed section in a branch- 
ing shape; and 68 is a branched section on the side of a 
negative electrode lead line of the battery which forms 
the sealed section in a branching shape. 
[0155] A feature in the embodiment 22 is similar to 
that as described in the embodiment 21 and is charac- 
terized by the provision of the branched sections 67, 68 
instead of the zigzag sections 65, 66. Thus, in the same 
way as above, when the electrode lead lines 2, 3 is 
adhered by heat fusion, a contact surface of the elec- 
trode lead lines 2, 3 with the aluminum laminated film 
through the resin is increased by branched patterns of 
the branched sections 67, 68. Thus, the electrode lead 
lines 2, 3 and the aluminum laminated film are more 
strongly adhered to each other. 
[0156] As described above according to the embod- 
iment 19, the resin 58 is used for adhering by heat 
fusion of the resins 6, 8 on the side of the battery core 
1a. This resin 58 is formed in the laminated film on the 
electrode lead lines 2, 3, and cools and hardens after 
passing through the branched sections 67, 68. In addi- 
tion to obtaining the aforementioned simple structure 
and laminated seal, since the branched sections 67, 68 
have a branched structure, an adhesion is improved as 
the electrode lead lines 2, 3 and the laminated film are 
adhered by the resin 58 which has an increased contact 
area. Thus, it is possible to improve the strength of the 
device with respect to lead line detachments. 

Embodiment 23 

[0157] Fig. 36 is a cross sectional view of an elec- 
trode lead line section of a plate-shaped battery accord- 
ing to an embodiment 23 of the present invention and 
corresponds to a section of the cross section along the 
line A-A' in Fig. 1. 
[0158] In the figures, reference numerals 69, 70 
each denote a metallic foil which is formed from a metal- 
lic material such as stainless steel; 4, 6, 8, 10 each are 
a resin which covers the metallic foils 69, 70 and which 
is comprised of a polymer resin such as polyethylene, 
polypropylene, or polyethylene terephthalate; 2, 3 each 
denote respective positive and negative lead lines; and 
7 denotes a resin which adheres the resins 6, 8 and the 
electrode lead lines 2,3. 

[0159] According to the embodiment 23, the metal- 
lic foil 69, 70 in the laminated film is comprised of metal 
such as stainless steel or the like which can be 
extended thinly, which is mechanically strong and which 



has few pinholes. In this way, it is possible to prevent 
damage due to shocks from the exterior of the device 
from reaching the internal battery to a greater extent 
than was possible with the conventional aluminum 
metallic foils 5, 9. Moreover, stainless steel is corrosion 
resistant and it is possible to reduce the weight of the 
battery since the foil is extended thinly. 
[0160] In this way, according to the embodiment 23, 
since the metallic foils 69, 70 in the laminated film is 
comprised of metal such as stainless steel or the like 
which can be extended thinly, which is mechanically 
strong and which has few pinholes, the advantages of 
protection from external shocks, corrosion resistance 
and reductions in battery weight due to thin extension of 
the foil are possible. 

Embodiment 24 

[0161] Fig. 37 is a cross sectional view of an elec- 
trode lead line section of a plate-shaped battery accord- 
ing to an embodiment 24 of the present invention and 
corresponds to a section of the cross section along the 
line A-A 1 in Fig. 1 . 

[0162] Embodiment 24 is similar to the aforemen- 
tioned embodiment 23, however, is characterized in that 
the resins 4, 1 0 for preventing external shocks is omitted 
in order to simplify the structure of the device. Thus, in 
this way, the structure may be simplified. 
[0163] The description with respect to the embodi- 
ments 17-24 described a plate-shaped battery 1 as 
described in the embodiments 1-16. However, needless 
to say, it is possible to use the conventional plate- 
shaped battery 81 in the same way. 



35 Industrial Application 

[0164] As described above, an electronic device 
and a plate-shaped battery according to the present 
invention uses a metallic foil in a laminated film and a 
40 polymer resin such as polyethylene polypropylene, pol- 
yethylene terephthalate, having a dielectric constant as 
an electronic component such as an antenna which is 
adapted for use in a mobile phone, radio, a personal 
computer or the like. 
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Claims 



A plate-shaped battery comprising: 

a battery core laminating a sheet-shaped posi- 
tive electrode and a sheet-shaped negative 
electrode through a separator or a membrane 
made of a resin having the same function as 
said separator, said battery core having a neg- 
ative terminal and a positive terminal electri- 
cally connected to said positive electrode and 
said negative electrode, respectively; and 
a laminated film comprising a laminate of a pol- 
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ymer resin and a metallic foil, said laminated 
film covering said battery core and sealing said 
positive electrode and said negative electrode 
terminals, 

wherein said metallic foil is electrically con- 
nected with positive or negative pole of said 
electrodes. 

2. A plate-shaped battery according to Claim 1, fur- 
ther comprising a terminal section sealing said'pos- 
itive terminal and said negative terminal with said 
laminated film, 

wherein first and second apertures respectively 
exposing both said terminals are provided and said 
metallic foil is connected electrically with one of 
said apertures. 

3. A plate-shaped battery according to Claim 1, fur- 
ther comprising an electrode led from said positive 
and/or negative electrodes or from another elec- 
trode in order to create a fixed potential in said 
metallic foil in said laminated film. 

4. A plate-shaped battery according to Claim 3, 
wherein a hole is opened in a section of a battery 
housing and an electrode is led through this aper- 
ture section. 

5. A plate-shaped battery according to Claim 1, 
wherein in said metallic foil inside said laminated 
film, either said positive terminal or said negative 
terminal and said positive or said negative pole out- 
side said battery housing are positioned with 
respect to the lead line of said metallic foil in the 
same section or in different sections when 
observed from the top. 

3. A plate-shaped battery according to Claim 1 , com- 
prising an electrical shield, magnetic shield or elec- 
trostatic shield which shields said electrical circuit, < 
which supplies an electrical energy of said battery! 
and said battery core which is stored in said lami- 
nated film, said shield being comprised by electri- 
cally connecting said metallic foil in said laminated 
film to said negative or positive pole. 4 

. A plate-shaped battery according to Claim 1 , com- 
prising a metallic terminal which is electrically con- 
nected with said metallic foil in said laminated film 
and which is led from a section of said battery hous- si 
ing which is separate to said positive and negative 
electrodes. 

A plate-shaped battery according to Claim 2, com- 
prising an island created by a metallic foil compris- 55 
ing a laminated film, and disposed in proximity to 
said terminal sealing said positive and negative ter- 
minals. 



9. A plate-shaped battery according to Claim 8, com- 
prising an electrical circuit constituted by mounting 
one or more than one electrical component on said 
island of said terminal section. 

5 

10. A plate-shaped battery according to Claim 9, 
wherein a section of said electrical circuit is con- 
nected with said metallic foil of said laminated film, 
said positive pole or said negative pole. 

10 

1 1. A plate-shaped battery according to Claim 1 0, com- 
prising a printed board disposed by mounting an 
electrical circuit between a negative or positive ter- 
minal and a metallic terminal which is connected 

15 electrically with said metal foil of said laminated 
film, said printed board being fixed said board onto 
the terminal sealing laminate. 

12. An electronic apparatus comprising: 

20 

(a) a plate-shaped battery including: a battery 
core which laminates a sheet-shaped positive 
electrode and a sheet-shaped negative elec- 
trode through a separator or a membrane 
25 made of a resin having the same function as 

said separator, said battery core having a posi- 
tive terminal and a negative terminal electri- 
cally connected to said positive electrode and 
said negative electrode, respectively; and a 
» laminated film having a laminate of a polymer 

resin and a metallic foil, and covering said bat- 
tery core and sealing said positive and nega- 
tive terminals, said metallic foil electrically 
connecting with a positive or negative pole of 
r $ said electrodes; and 

(b) an electrical circuit which mounts one or 
more than one electrical component on an 
island created by said metallic foil formed in 
proximity to said terminal sealing said positive 
^ and negative terminals, said plate-shaped bat- 

tery and the electrical circuit being contained 
by a main housing and a back housing, 
wherein said plate-shaped battery is fixed with 
a plate which is comprised by a material com- 
f posed of at least one of glass, metal and resin, 

said plate fixing said plate-shaped battery by 
maintaining a fixed distance with said metallic 
foil and fixing a condenser capacity by disposi- 
tion between said metallic foil and said battery 
core or said plate-shaped battery or a housing 
mounting said battery core or said plate- 
shaped battery or said plate fixing said plate- 
shaped battery or a combination of these. 

13. An electronic apparatus according to Claim 12, 
wherein said plate-shaped battery is fixed by press- 
ing this battery with a back of said main housing. 
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14. An electronic apparatus according to Claim 12, 
comprising an antenna of an radio device created 
by a condenser capacity between the reference 
potential of said radio device supplied by the plate- 
shaped battery and the metallic foil in the laminated 5 
film, and a section or the entirety of said metallic 
foil. 

15. An electronic apparatus according to Claim 12, 
wherein said plate-shaped battery is fixed to a pre- 10 
determined position in order to be positioned at a 
fixed distance between said metallic foii in said lam- 
inated film and ground or a power source line on 
said printed board. 

15 

16. An electronic apparatus according to Claim 12, 
wherein a first connector is mounted on an 
extended tip section, a tip of electrical wiring which 
is connected to the cell electrode, or a section of the 
electrical wiring, said extended tip section extend- 20 
ing a cell electrode comprising positive and nega- 
tive terminals of said plate-shaped battery mounted 

on said back housing, and 
wherein a connecting device containing a second 
connector is mounted on an electrical signal line 25 
containing a power source circuit of an electronic 
circuit in said main housing, a circuit electrically 
connected with said first connector is adhered and 
connected to said back housing. 

30 

17. An electronic apparatus according to Claim 12, 
wherein said plate-shaped battery is fixed by sand- 
wiching a battery housing, which is a section of said 
back housing, and a cell electrode of said plate- 
shaped battery with a fixing means onto a printed 35 
board or housing of another electronic apparatus. 

18. A plate-shaped battery according to Claim 1 , 
wherein a terminal sealing positive and negative 
terminals is formed by heat fusion of a polymer 40 
resin on the side of a battery cell without the use of 

a different resin to said polymer resin, said resin 
acting as an adhesive with said laminated film when 
said battery core is covered with said laminated film 
which has a laminated structure sandwiching a 45 
metallic foil with said polymer resin. 

19. A plate-shaped battery according to Claim 1, 
wherein in the terminal sealed with a laminate film 

of positive and negative electrode lead lines which so 
are respectively electrically connected to the posi- 
tive and negative terminals, a hole is opened in said 
positive and negative lead lines, the surfaces of 
said positive and negative electrode lead lines are 
formed with a flat net structure or a roughened 55 
structure, or the positive or negative electrode lead 
lines are formed in a branched or zigzag pattern. 



20. A plate-shaped battery according to Claim 1, 
wherein said laminate film comprises a laminated 
structure of a metallic foil formed from stainless 
steel, iron, copper or nickel and a polymer resin, 
said polymer resin being disposed on the side of 
said battery cell. 
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